In this article, the tensor-vector-pseudoscalar type of vertex is analyzed with the QCD sum rules and the local-QCD sum rules. The hadronic coupling constants 
I. INTRODUCTION
In recent years, many charmonium-like states and several heavy meson's excited states have been observed (or confirmed) by some collaborations [1] [2] [3] . Especially, the masses and the widths of some high exited mesons are obtained experimentally [3, 4] and 0(2 + ), respectively. As for D * s2 (2573), the quantum numbers I(J P ) = 0(2 + ) are favored by the width and decay modes from experiments. Now, these four states have been included into the J P s l = (1 + , 2 + ) 3 2 doublets, where s l denotes the total angular momentum of the light antiquark in heavy-light mesons [2, 3] .
The QCD sum rules (QCDSR) is a powerful non-perturbative theoretical tool in studying the ground state hadrons, and has been widely used in describing the masses, decay constants, hadronic form-factors, and hadronic coupling constants, etc [5] [6] [7] . Recently, Wang et al. [8] 
II. QCDSR FOR THE HADRONIC COUPLING CONSTANTS
In this work, we analyze the tensor-vector-pseudoscalar (T V P ) type of vertex, for which the threepoints correlation function is written down as follow:
where Q = c, b and q, q 
THE HADRONIC SIDE
With the same quantum numbers as the current operators J µν (z), J τ (x) and j P (y), a complete set of intermediate hadronic states are inserted into the correlation functions Π µντ (p, p ′ ). So that, the hadronic representation is obtained [5, 6] . After isolating the ground state contributions from the heavy tensor mesons T, heavy vector mesons V and light pseudoscalar mesons P, the correlation function is expressed as
where the decay constants f T , f V , f P and the hadronic coupling constants G TVP are defined by
with q = p − p ′ , and the ξ µν are the polarization vectors of the tensor mesons with the following properties,
THE OPE SIDE
After contracting the quark fields with Wick theorem in Eq.(1), the correlation function is written down as follow:
where
, the λ n is the Gell-Man matrix, the i, j, k are color indices [6] . In common, the full light quark propagators are chosen in the coordinate space. In the present case, the quark condensates and mixed condensates have no contributions (see Ref. [11] ), so the full q/q ′ quark propagators are obtained with a simple replacement Q → q/q ′ . In addition, the gluon field G µ (z) in the covariant derivative has no
Firstly, according to Eqs. (7), (8) and (9), the leading-order contributions can be written as
Using the Cutkosky's rules (see Fig.1 ), the quark lines are put on mass-shell, and the leading-order spectral densities ρ 0 µντ is obtained as follow,
In the next step, the vacuum condensates contributions up to dimension-6, i.e. the gluon condensates of GG and GGG in present work, are considered (see Figs At last, the correlation function in the OPE side is combined as follow: 
THE QCDSR
Changing the variables into the Euclidean space, i.e.
performing the double Borel transformation, and taking quark-hadron duality below the continuum thresholds s 0 and u 0 respectively, the QCDSR are obtained as follows: 
the s 1 and u 1 will get their assignments in the next section.
THE LOCAL-QCDSR
In this article, the local-QCDSR has also been used, so as to get more comprehensive analysis.
Thus, the full spectral density ρ, including both the leading order term and the vacuum condensates, are deduced as well. The result shows that the gluon condensates of GG and GGG have no contributions to the full spectral density ρ, i.e. ρ = ρ 0 .
Now the local limit
→ ∞ is taken, and the local-QCDSR are obtained as follows:
with i = 1, 2 and j = 3, 4.
III. NUMERICAL RESULTS AND DISCUSSIONS
In this section, the QCDSR and the local-QCDSR are analyzed numerically for the hadronic coupling constants G TVP . The used input parameters are listed in Table I . The thresholds s 0 , u 0 , s 1 and u 1 are evaluated as the following relations [10] ,
where the △M ≡ 0.5 ± 0.1GeV .
NUMERICAL RESULTS OF THE QCDSR
As to the QCDSR, we observe that the structures p ′µ ǫ ντ pp ′ and p ′ν ǫ µτ pp ′ are the pertinent structures.
Now, we will find the working regions for the auxiliary parameters M [12] . It is shown in Fig.4 , the Borel window 6GeV Then, we proceed to search for the behavior of the hadronic coupling constants G TVP with respect to Q 2 . Using the method of trials and errors in a large range of the deep Euclidean space, we select out the optimized fitting Q 2 intervals and the optimal fitting functions G TVP (Q 2 ) = C 1 + C 2 Q 2 , and 
αsGG/π 0.022 ± 0.004GeV
0.616 ± 0.385GeV 6 [14] obtain the hadronic coupling constants G TVP (Q 2 = −M 2 P ). At the same time, the pole contributions and the leading order contributions are considered as well, and the detailed information are listed in Table II . Generally, the pole contribution should be bigger than the continuum contribution by at least 50% and that the leading order term contributes with more than 50% to the total correlation function. From Table II , it is shown that these two indices work well.
In this work, the two-body decay widths can be written as
where C p is equal to 2 (or 1) for π ± , K (or π 0 ), and i = 1, 2, 3, 4 denotes the individual structure
′ , respectively. The numerical results of the decay widths can also be found in Table II . In actual calculations, the uncertainties of the decay constants are neglected so as to avoid doubling counting as the uncertainties originating mainly from the threshold parameters and heavy quark masses. The numerical results of the hadronic coupling constants G TVP (Q 2 = −M 
NUMERICAL RESULTS OF THE LOCAL-QCDSR
Now, the hadronic coupling constants G TVP (Q 2 = −M 2 P ) and the corresponding decay widths of the local-QCDSR are obtained as well, using similar procedure mentioned above but only for the confirmation of the Q 2 intervals. The numerical results are listed in Table III . 
Decay Width Γi 
DISCUSSION ON THE RESULTS
As shown in Table II These 4 structures can be considered as 4 decay modes (or 'channels'). So, the decay widths Γ of every processes should be the sum of the decay width associate with the individual structure, i.e. Γ = Γ i .
For the convenience of discussion, the decay widths Γ of every processes are defined as the partial widths Γ of the tensor mesons. Now, the numerical results of the partial widths Γ of every tensor mesons are listed in Table IV . It is shown that the numerical results in this work with two approaches (the QCDSR and the local-QCDSR) are closed to each other (see the former three columns in Table   IV ). This indicates that the local approximation approach is reasonable, and the vacuum condensates contribution are very small for the strong decay of the heavy tensor mesons because the GG and GGG condensates actually vanish in calculations with the local-QCDSR.
In addition, the following relations obtained from the experimental data [2] are used in this work. QCDSR.
+12.06
As shown in Eqs. (22) and (23), there are certain deviations between the calculated values and the experimental values for
. But the calculated values are close to the experimental values within the error ranges. On the other hand, we find the decay processes in which the s quark participates in our present work are suppressed largely about one order of magnitude compared with the partial widths in Ref. [10] . As we know, it belongs to the kinematical suppression. [15] , where the values of the strong running coupling constant α s is the function of the energy scale µ [8, 10, 13] .
So, we estimate the values of the tensor mesons' decay constants by multiplying this correction factor. Now, as to these 4 tensor mesons, the partial widths Γ associate with the major decay processes are all listed in Table IV . Therefore, just adding up the partial widths of each menson and taking into account the perturbative O(α s ) corrections, we obtain the full widths as follows: 
where the hadronic coupling constant G TDP comes from Ref. [10] . Correspondingly, the relevant experimental data [3] are listed below, this work is suppressed, compared with that analyzed in Ref. [10] . So, their contributions to the full widths are very small. However, the analysis of these processes is necessary to recognize the decay of the tensor mesons.
IV. CONCLUSIONS
In this paper, in order to discuss the strong decay D * 
